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Abstract

The real logarithmic map x—log(a|x|) exhibits type-I and type-Il intermittennt
chaos near a=e and a=1/e, respectively. The complex logarithmic map z—>C+logz
which is defined for —n/2<arg(z)<x/2 generates type-II intermittent chaos, and the
scaling law for the mean laminar length <N>cce % is numerically obtained. These maps
include reinjection mechanism in itself. The mean laminar length <N> generally depends
on size, shape, and density of distribution of reinjection points and hence crossover
behavior of the scaling law of <N> is.caused. .

The model map which describes type-II intermittency is provided by z —Az+ 2 cez*,
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A=(1+€)exp(27iR) under the assumptions that the laminar state occurs in the range |z
<|z2|]<R. and that the reinjection point 2 is distibuted in the range Ri<|z|<R,<R, for
each laminar state. Then, the mean laminar length exhibits various € dependence such
as Noce®, log(l/e), €D (=2 3 4--), €! for an irrational constant 2. On the
otherhand, for a rational constant 2=g¢/p, the mapping can be reduced to z'—Az'+ bz’**!
+ O0(2?**"). In the case of our numerical simulation for logarithmic map p is given by 31,

and this leads <N>oce™
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Fig. 2. The variations of the definite integral values L#™ versus (a) positive # and (b)
negative z. - For both the cases fractal changes can be found for large |#| as shown in
small window regions. (from Ref. 4))
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Fig. 3. Bifurcation diagram of a logarithmic
map. For every a 150 points are plotted.
Chaos appears for the region e'<a<e.
(from Ref. 4))
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Fig. 4. n-sequence for the cases ¢=0.5, 1.5
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and 2.5 in a chaos region.
(from Ref. 4))
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Fig. 5. Bifurcation diagrams of a complex

logarithmic map Z—InZ+ C for the case
—n/2<arg(Z)< /2. Figures denote period
within the region. Type-II intermittency
occurs near the boundary between chaos
and the period-2 region.

(from Ref. 13))
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Fig. 6. (a) The mean laminar length <N> and (b) the
iteration length # versus €. » expresses the iterated
number which takes to reach the stable periodic
point from the position apart by a finite distance.
The slope of solid lines in the log-log plot has been
determined by the least squares method fittings
(from Ref. 13))
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Fig. 7. The distribution of 230 reinjection
points for €é=0.001. The iterated points are
inevitably first reinjected in the region of B
and then reinjected in that of A in the
following step. It should be noted that the
reinjection points are not uniformly dis-
tributed but rather are one-dimensionally
distributed.

(from Ref. 13))
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Fig. 8. 5000 iterated points after discard-

ing the initial 10* ones for C,=—1.14
(a) and for C,=-—1.178 (b) in chaos,
and transitive behavior of 600 iterated
points changing to stable period-2
points A and B for C,=—119 (c).
The small regions a-d in (b) are
explained in the text.

(from Ref. 13))
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